Background: Proportions of face components appear to play a role in facial attrac-
| INTRODUCTION
Face is the most important factor determining the external appearance of individuals. A number of studies have recently addressed a variety of questions concerning the human face. This is due to the remarkable ability of humans to recognize and edit information about others on seeing their faces. 1, 2 Physical attractiveness, whose definition varies depending on culture and subjective preferences, is at present very important for most individuals. 3 Attractiveness impacts on a number of social aspects-people who are more attractive are treated more kindly by those around them, obtain better employment, and are offered more opportunities. 4 The esthetics of the human face are based on three elements-proportions, symmetry, and skin texture. [5] [6] [7] Great ancient sculptors and painters were experts in the proportions of the human face. All authors emphasize the fact that the golden ratio, known since ancient times, is crucial for establishing facial esthetics. 8 Publications of other authors studying biometric facial data are devoted to distances between mark points and e angles between particular lines. 9 Mutual proportions between large face components such as the eyes vs the head, the mouth vs the head, or the nose vs the head have never been scientifically examined, although they are of great significance for facial esthetics. This area is the focus of our present study. Plastic surgeons and esthetic dermatologists impact on the aforementioned proportions by applying empirical knowledge, using a therapeutic algorithm which is not verified experimentally. In the present study, we wanted to examine which proportions (eyes vs head, mouth vs head, or nose vs head) were most highly valued by observers.
Digital technology allowed us to modify selected parts of studied photographs. The aim of the study was to establish what proportions of face components in relation to the shape of the whole face were found to be more attractive: (a) unaltered; (b) enhanced; or (c) reduced. We wanted to ascertain which face component needed to be changed in order to increase attractiveness and how considerable, in percentage terms, the change needed to be for optimal results.
Our experiments did not aim to establish new canons of beauty.
However, they could allow us to ascertain if the most common esthetic procedures correlate with the esthetic taste of the population.
| MATERIAL AND METHODS
We used the methodology as previously described by Axellson et al 10 in BMJ 2010, which proved to be appropriate for the measurement of facial attractiveness. Our study involved 167 individuals, 88 women, and 79 men whose age was 20-53 years ( Figure 1 ). 
| RESULTS
Eye modifications in male and female models were evaluated first.
Eye enlargement was found to be attractive by 48.1% of responders.
The enlargement to 105% or 110% of the original size was preferred by 29.1% and 19.0% of participants, respectively. Reduced proportions of the uncovered eye surface in females were less preferred by study participants (only 6.4% found the alteration to 90% of the original size as attractive while 13.6% found the alteration to 95% attractive). 31.8% of respondents expressed a preference for unmodified eyes in men. Eye enhancement in men to 105% of the original size was perceived as attractive by 29.7% of respondents while the enhancement to 110% of the original size was preferred by 16.2%
respondents. In total, enlarged eyes in men were approved by 45.9% of respondents. Smaller eyes in men were less preferred by study participants (7.2% found the reduction to 90% of the original size attractive while 15.1% found the reduction to 95% of the original size attractive; Table 1 ; Figure 2 ). Unmodified photographs (100%)
were found to be the most attractive by 29.6% of study participants.
We found that the preferred mean eye size in women was statistically significantly higher in comparison with men, which indicates a preference for large eyes in women (Table 4) .
Preferred nose modifications in men and women were examined next. In total, 64.8% of study participants preferred a smaller nose in women (27.5% found the reduction to 90% of the original size attractive while 37.3% found the reduction to 95% of the original size attractive). As far as female models are concerned, 10 Figure 3 ). Our study demonstrated the preferred mean nose size in women was statistically significantly lower than that in men. The study participants preferred the reduced sized nose in both sexes, although the preference for a smaller nose was greater in reference to females.
Finally, we examined preferences regarding mouth modifications in men and women. 38.4% of study participants preferred a reduced mouth (in reference to both male and female mouths). Figure 4 ). Unaltered lip proportions in women were preferred by 30.2% of study participants. We demonstrated that the preferred mean mouth size in female models was statistically significantly smaller than that in male models (Table 4) . Additionally, changes in facial esthetics occur following orthodontic therapy despite the conservative character of the majority of orthodontic treatments. 12 Therefore, orthodontists have also studied modifications in facial attractiveness taking place in the course of orthodontic treatment. 13 It is believed that an attractive female face has some properties of a child's face. 14 In our present study, we demonstrated that faces with eyes larger than those in nature are perceived to be more attractive in males and females. This finding is consistent with the canon of the manga comic graphics. Heroes of this type of comic have unnaturally large eyes. Eyelid correction plastic surgery consisting in the enlargement of the uncovered eye surface produces the optical effect of larger eyes, which our respondents found more attractive. This finding reflects the everyday practice of esthetic surgeons and the principles of cosmetic surgery.
| DISCUSSION
Similarly, our study revealed that a smaller nose is more attractive. Rhinoplasty frequently consists not only in nose straightening but also in nose size reduction with the latter being reflected in the esthetic preferences of our study participants.
The mouth and lips were the focus of the third experiment. It is believed that a bigger mouth and full and fleshy lips are more attractive. Therefore, fillers are used for lip augmentation to improve the attractiveness of the whole face. Our results cast doubts on such a belief and show that criticism, expressed at times, of conspicuously augmented lips may stem from the esthetic taste of a larger group of people. It is difficult to believe that a smaller mouth is preferred by observers. However, statistically significant results of our study support this conclusion. We can again refer to the canon of manga comic, where a small mouth is an apparent property of manga figures. Reiterating an attractive female face is similar to the face of a small child.
Nevertheless, we are all aware of the fact that well-executed lip augmentation is very beneficial for facial appearance. This can lead to a question of whether, in the case of mouth dimensions, an increase in attractiveness can be achieved by both lip enhancement and lip reduction. We believe that both augmented and natural-sized lips can look attractive. We do not possess detailed knowledge regarding the origin and processing of impulses relating to attractiveness in the brain.
According to an old saying, "beauty lies in the eye of the beholder".
Research has revealed that looking at an attractive human face activates nerve pathways in the central nervous system. Experiments performed using functional magnetic resonance imaging indicate that the ventral stratum and anterior hypothalamus are activated when the observer perceives a human face as attractive. 15 Facial symmetry increases facial attractiveness 16 while asymmetry impacts negatively on facial esthetics. 17 However, this issue was not the focus of our study. Our study investigated the proportions of face components in relation to the shape of the whole face.
Similarly to our research, previously published work of other authors regarded the importance of face component proportions in facial esthetics. 18, 19 However, different proportions such as the position of the eyes, pupil size, distance between pupils, and forehead size were investigated.
Our work is based on the esthetic taste of the surveyed individuals using methods of collective intelligence. This is the first study investigating the role of face component proportions in relation to the shape of the whole face in facial attractiveness.
| CONCLUSIONS
Our study delivers statistically significant evidence that the attractiveness of the human face increases when the eyes are enlarged and the size of the nose and mouth is reduced. 
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